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The scientific consensus 203 

a solid and rational ontology or epistemology as might be demanded by 
philosophical purists. Either models like Popper's are too narrow and 
rigid to provide a realistic description of science, or this area of science 
has not yet qualified as sound and mature science, and is unlikely to do so 
in the near future. Clearly, I prefer the former characterisation. 

On the other hand, what we have seen is a science that has made prag- 
matic and sensible use of such evidence as there is. In most cases the 
scientific consensus has been backed by proof that would be likely to 
stand in a court of law as 'beyond reasonable doubt', and in all cases by 
proof rather stronger than 'the balance of probabilities'. 

The caricaturisation of science as a monolithic conspiracy, manipu- 
lated by an elite, motivated by issues of research funding and political 
power, does not fit well with the healthy and vigorous debate that can be 
seen to have taken place. The way that that debate was settled, and the 
relationship of the setdement to the evidence is clearly recorded in the 
primary scientific literature. It can easily be audited by informed outsid- 
ers - say other scientists from a neighbouring discipline. In this instance 
at least there seems to be little ground for complaint. 

This is not to say that political and sociological issues are unimportant. 
There is little doubt that the way scientific institutions and infrastructure 
are organised produces a strong conservative bias. There may well be 
instances where personal ambition has managed to distort parts of the 
scientific edifice to a greater or lesser extent. The dynamics of human 
social interactions affect bodies like national academies of science or the 
Ozone Trends Panel no less than they do other similar institutions. But 
conspiracy allegations are implausible. As an example, the Ozone Trends 
Panel includes, and has always included prominent scientists who were 
major players on both sides of a vigorous debate between chlorine and 
circulation theories of anomalous Antarctic ozone depletion. When such 
a body arrives at a consensus position in accord with one of these views, 
and in contradiction of the other, in the light of new evidence, it must be 
taken seriously. This is even more the case when the new evidence is 
clearly and publicly presented in a form accessible to anyone who can 
take the trouble to learn enough background material to follow the more 
technical side of the argument. 

At the end of the twentieth century, there is a firm but provisional con- 
sensus about the science of the ozone layer. The investigations that we 
have explored in this volume have been thorough, and the conclusions 
appear to be well grounded in and firmly justified by the experimental 
and observational evidence. I believe that here we have a modern instance 

The status of the evidence on which the scientific consensus is built in 
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this case cannot be seen as providing firm epistemological justification in 
a global sense. There is nothing that would disarm the thorough-going 
sceptic. But there is justification quite sufficient for an auditor who is pre- 
pared to go along with the general thrust of current scientific belief to 
accept the detail of the consensus that has been reached about these phe- 
nomena, and to admit it into the general scientific corpus. Good science 
of the type represented by these investigations can thus be seen as a valid 
and worthwhile pursuit. 



1 In this article Rowland claims that Lovelock; a;-.d Williniss a J>. had established 
a current background of a bo in 1 part in 1 ■ '. The one -ye a:' residence time was 
based on the figure of 1 part in 10 ' - given :n Lovelock's earlier letter. 

2 Molina, M.J. , Public Lecture, University of Melbourne, 4 December 1996. In 
reply to a question from the audience, Prof. Moh:".a stated th.it he and Rowland 
had realised from very early that their work: had important public policy 
implications. They took wha: action they could; within the bounds of profes- 
sional propriety, to ensure that their work was widely noticed. 

3 J.R.Christie, private communication. A very simple spreadsheet calculation 
was set up. CFC production was assumed to increase linearly from zero in 1934 
to its 1975 level, and then to hold that same level from 1975 to 1990. Each year 
1 percent of total CFCs was assumed lost to the stratosphere, and 0.25 percent 
lost to all other sinks. These conditions correspond to .in atmospheric lifetime 
of eighty years, and .in SO per cent efficiency for transfer to the str.itosphere. 
The total 1990 transfer to the stratosphere was a figure equal to 28 .9 per cent of 
the 1990 production. Leaving the rate of stratospheric transfer fixed at 1 per 
cent, the total transfer rose to 30.2 per cent at 1 OO per cent transfer efficiency, 
and fell to 25.4 per cent at 5-' per cent transfer efficiency. 

4 The usage of ton and tonne in this passage may seem a little confusing. In 
essence, the American authors follow local practice .mcl work in imperial tons. 
The scientific sources, and the author of this volume, prefer to work in tonne, or 
metric tons of 1000 kg. An imperial ton is just over 1016 kg. The difference in 
size between the two v. nits is trivial for most purposes; and certainly for the pur- 
poses of the discussion in this chapter. 

5 1994 IPCC Interim Report, Radiative Forcing of Climate Change 1994. As 
cited in WMO Report, 'Scientific Assessment of Ozone Depletion: 1994', 
Table 2-1, p. 2.4. 

6 A well known story concerns a minister of religion worl;mg with a group of 
homeless alcoholics. Ke is supposed to have poured out a small puddle of 
whisky, and placed a small worm in it. The worm wriggled briefly, and died 
within a half minute or so. 'Alcohol is a poison!' he thundered, 'What does that 
experiment show you?' 'If I drink plenty of whisky, I won't get worms,' came the 
reply from one of his audience. 

7 Newton, D.E., The Ozone Dilemma, ABC-CLIO, Santa Barbara, 1995. The 
conclusion to a chapter entitled "Ozone layer depletion: myth or reality?' is that 
'The debate concerning ozone depletion is far from over', (p. 22.) 
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